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(54) PRESSURE ACCUMULATION TYPE FUEL INJECTION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the 
necessity of a pressure reducing valve and a fuel 
returning passage so as to miniaturize a device 
and reduce costs by providing a two-way type 
valve in a fuel supply passage extended from a 
forced-feed pump to a fuel pressure accumulation 
part and causing fuel in the fuel pressure 
accumulation part to reversibly flow to the 
forced-feed pump during the decompression of the 
fuel pressure accumulation part. 
SOLUTION: During the normal running of an 
engine, fuel in a fuel tank 1 is supplied by a feed 
pump 3 through a fuel supply passage 2 into the 
plunger room 7 of a forced-feed pump 4. The fuel 
in the plunger room 7 is pressurized by a plunger 6 and, when a pressvure in the plunger 
room 7 reaches a pressure higher in a fuel pressure accumulation part 10, the fuel is 
supplied to the fuel pressure accumulation part 10. Then, during the speed reduction of 
the engine, for reducing a fuel pressure in the fuel pressure accumulation part 10, the 
forced-feed pump outlet valve of a actuator 9 for an outlet valve is opened and, when the 
plunger 6 is lowered, the fuel in the fuel pressure accumulation room 7 is suppUed 
reversibly to the forced-feed pump 4 and then the pressure in the fuel pressure 
accumulation part 10 and the pressure in the plunger room 7 are reduced. 
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[Claim(s)l 

[Claim l] The pressure accumulation type fuel injection equipment which makes said 
valve a bidirectional valve and is characterized by even said feeding pump making the 
fuel in said fuel pressure accumulator flow backwards at the time of reduced pressure of 
said fuel pressure accumulator in the pressure accumulation type fuel injection 
equipment which prepared the valve in the fuel-supply path extended from a feeding 
pump to a fuel pressure accumulator. 

[Detailed Description of the Invention! 
[0001] 

[Field of the Invention] This invention relates to a pressure accumulation type fuel 

injection equipment. 

[0002] 

[Description of the Prior Art] In order to inject a fuel from an injector conventionally, the 
pressure accumulation type fuel injection equipment equipped with a fuel tank, a feed 
pump and a feeding pump as shown in drawing 5 , the fuel pressure accumulator 
(common rail), and the injector is known. Drawing 5 is the outline block diagram of the 
conventional pressure accumulation type fuel injection equipment. In drawing 5 101 a 
fuel-supply path and 103 for a fuel tank and 102 A feed pump, In 104, a feeding pump and 
105 a plunger and 107 for the cam for pressurization, and 106 A plunger room. The 
actuator for inlet valves and 109 108 A feeding pump check valve (an one-way valve is 
sufficient), 110 a fuel pressure accumulator and 111 an injector path and 112 - for a 
feeding pump inlet valve and 152, as for the spring for inlet valves, and 161, the solenoid 
for inlet valves and 153 are [ a reducing valve and 113 / a fuel return path and 151 / a ball 
(the ball for check valves is sufficient) and 162 ] the springs for check valves. 
[0003] As shown in drawing 5 at the time of steady operation of an engine, with a feed 
pump 103, the fuel in a fuel tank 101 is a predetermined feed pressure, and is supplied to 
the feeding pump 104 through the fuel-supply path 102. When a fuel flows in the plunger 
room 107 of the feeding pump 104, the solenoid 152 for inlet valves of the actuator 108 for 
inlet valves does not act, but the feeding pump inlet valve 151 is located in a 
valve -opening location according to an operation of the spring 153 for inlet valves. A 
plunger 106 descends according to an operation of the cam 105 for pressurization. The 
ball 161 of the feeding pump check valve 109 is located in a clausilium location according 
to an operation of the spring 162 for check valves. In this case, the pressure in the plunger 
room 107 is smaller than the pressure in the fuel pressure accumulator 110. 
[0004] Then, the fuel in the plunger room 107 is pressurized by the plunger 106 which 
goes up according to an operation of the cam 105 for pressurization, ECU which is not 
illustrated determines the fuel quantity fed to the fuel pressure accumulator 110 by the 
service condition. That is, when little feeding is sufficient, the feeding pump inlet valve 
151 holds the location of valve opening, and the fuel absorbed at the plunger room 107 
passes along a feed pump 103 again, and is returned to a fuel tank 101. To some extent, 
the solenoid 152 for inlet valves is excited for a plunger 106 by ECU after lift **, the 
feeding pump inlet valve 151 serves as a closed position, and pressurization starts in the 
plunger room 107. The ball 161 of the feeding pump check valve 109 is located in a 
clausilium location according to an operation of the spring 162 for check valves. In this 
case, the pressure in the plunger room 107 is smaller than the pressure in the fuel 
pressure accvunulator 1 10. In addition, if the pressure in the plunger room 107 becomes 
larger than the pressure in the fuel-supply path 102 by the side of a feed pump 103 (feed 
pressure), even if it stops energization of the solenoid 152 for inlet valves, the feeding 
pump inlet valve 151 continues being located in a clausilium location. 
[0005] By rise of a plunger 106, if the pressure in the plunger room 107 becomes the 
magnitude more than the pressure in the fuel pressure accumulator 110 (it is the sum of 
the pressure in the fuel pressure accumulator 110, and the pressure of the spring 162 for 
check valves strictly), the ball 161 of the feeding pump check valve 109 will move to a 
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valve -opening location. Consequently, the fuel in the plunger room 107 is supplied to the 
fuel pressure accumulator 1 10 by the plunger 106 which goes up according to an 
operation of the cam 105 for pressurization. The pressure in the plunger room 107 and the 
pressure in the fuel pressure accumulator 110 rise with a rise of a plunger 106. 
[0006] If a plunger 106 passes through a top dead center and shifts to a downward stroke, 
the pressure in the plunger room 107 will decrease quickly. Therefore, the ball 161 of the 
feeding pump check valve 109 moves to a clausilium location. So, the pressure in the fuel 
pressure accumulator 110 is maintained uniformly, without decreasing. In addition, if the 
pressure in the plunger room 107 declines with descent of a plunger 106 to a feed pressure 
(it is the sum of a feed pressure and the pressure of the spring 153 for inlet valves strictly), 
the feeding pump inlet valve 151 of the actuator 108 for inlet valves will move to a 
valve-opening location according to an operation of the spring 153 for inlet valves. 
Consequently, the pressure in the plunger room 107 is maintained by the magnitude of a 
feed pressure. Then, even a non-illustrated injector is supplied through the injector path 
111, and the fuel in the fuel pressure accumulator 110 is injected from an injector. 
[0007] On the other hand, when the pressure in the fuel pressure accumulator 110 does 
not need to be maintained to high pressure at the time of moderation operation of an 
engine, the fuel in the fuel pressure accumulator 110 is returned to a fuel tank 101 
through the fuel return path 113 by opening a reducing valve 112. Consequently, the 
pressure in the fuel pressure accumulator 110 decreases to a desired pressure. In addition, 
since the feeding pump check valve 109 is a check valve, the fuel in the fuel pressure 
accumulator 110 cannot flow backwards the inside of the fuel-supply path 102, and 
cannot return to the feeding pump 108 and a fuel tank 101. As an example of this kind of 
pressure accumulation type fuel injection equipment, there are some which were 
indicated by JP, 7- 103029, A, for example. 
[0008] 

[Problem(s) to be Solved by the Invention] Although there is a fuel-supply path in order to 
return the fuel in a fuel pressure accumulator to a feeding pump and a fuel tank in the 
case of the pressure accumulation type fuel injection equipment shown in drawing 5 , a 
reducing valve and a fuel return path are required. Therefore, equipment will be enlarged 
and cost will go up further for the increment in the number of components. Furthermore, 
since the high pressure of the fuel in a fuel pressure accumulator decreases rapidly to 
atmospheric pressure (pressure in a fuel tank), fuel temperature will rise and the 
viscosity of a fuel will fall. Therefore, the seal effectiveness will fall in each part in 
eqvdpment. Furthermore, since the fuel in a fuel pressure accumulator returns to a fuel 
tank, without working energizing rotation of the cam for pressurization etc., the energy 
which the fuel in a fuel pressure accumulator has will become useless. Furthermore, since 
the pressure of the plunger interior of a room is decreasing at the time of moderation 
operation of an engine, a plunger is not energized with the fuel of the plunger interior of a 
room at the cam side for pressurization. Therefore, at the time of high-speed rotation of 
the cam at the time of moderation operation of an engine, inertia separates from a cam 
after top dead center passage, and in case a plunger and a cam contact again, a collision 
sound will generate a plunger. 

[0009] Attaining a miniaturization and cost cut of equipment, when this invention 
eliminates a reducing valve and a fuel return path in view of said trouble The viscous fall 
of a fuel based on the rise of fuel temperature and the fall of the seal effectiveness are 
prevented. And by utilizing effectively the energy which the fuel in a fuel pressure 
accumulator has, fuel consumption is improved and it aims at offering the pressure 
accumulation type fuel injection equipment which can prevent generating of the collision 
sound of a plunger and a cam further. 
[0010] 

[Means for Solving the Problem] According to invention according to claim 1, in the 
pressure accumulation type fuel injection equipment which prepared the valve in the 
fuel-supply path extended from a feeding pump to a fuel pressure accumulator, the 
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pressure accumulation type fuel injection equipment which makes said valve a 
bidirectional valve and is characterized by even said feeding pump making the fuel in said 
fuel pressure accumulator flow backwards at the time of reduced pressure of said fuel 
pressure accumulator is offered, 

[00 11] A pressure accumulation type fuel injection equipment according to claim 1 can 
decrease the pressure in a fuel pressure accumulator by making the fuel in a fuel pressure 
accumulator flow backwards through a bidirectional valve and a fuel supply path. 
Therefore, a reducing valve and a fuel return path can be eliminated, and a 
miniaturization and cost cut of equipment can be attained. Furthermore, since a fuel 
passes a feeding pump when the fuel in a fuel pressure accumulator returns to a fuel 
pump, the pressure of a fuel can be decreased gradually. Therefore, the rapid rise of fuel 
temperature and the viscous fall of the fuel accompanying it, and the fall of the seal 
effectiveness further based on them can be prevented. Furthermore, since the fuel which 
flows backwards from a fuel pressure accumulator to a fuel tank passes a feeding pump, a 
fuel can energize rotation of the cam for pressurization in a feeding pump, and can 
improve fuel consumption. Since the fuel which flowed backwards from the fuel pressure 
accumulator at the time of moderation operation of an engine moreover exists in the 
plunger interior of a room, the plunger interior of a room is maintaining the 
predetermined pressure. So, the plunger is always energized with the fuel of the plunger 
interior of a room at the cam side for pressurization. Consequently, a plunger does not 
generate the colhsion sound of a plunger and a cam at the time of high-speed rotation of 
the cam at the time of moderation operation of an engine, either, without dissociating 
from a cam after top dead center passage according to inertia. 
[0012] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained using an accompanying drawing. 

[0013] Drawing 1 is the outline block diagram of 1 operation gestalt of the pressure 
accumulation type fuel injection equipment of this invention, the feeding pump a feed 
pump and whose 4 a fuel tank and 2 are [ for 1 ] the pumps for one cylinder in the 
sequence-type 2 cylinder pump for G cylinder in drawing 1 as for a fuel supply path and 3, 
and 5 *• the cam for pressurization, and 6 - a plunger and 7 - a plunger room and 8 - for 
a fuel pressure accumulator and 1 1, as for a feeding pump inlet valve and 52, an injector 
path and 51 are [ the actuator for inlet valves, and 9 / the actuator for outlet valves, and 
10 / the solenoid for inlet valves and 53 ] the springs for inlet valves. Drawing 2 is the 
expanded sectional view of the actuator for outlet valves of drawing 1 . As for a feeding 
pump outlet valve and 62, in drawing 2 , 61 is [ the spring for outlet valves and 63 ] the 
solenoids for outlet valves. Drawing 3 shows the switching condition of the energization 
condition of the pressure in the fuel pressure accumulator at the time of steady operation 
of an engine, the pressure of the plunger interior of a room, the solenoid for inlet valves, 
and the solenoid for outlet valves, a feeding pump inlet valve, and a feeding pump outlet 
valve and the location (that is, cam lift) of a plunger, and relation with time amount. 
[0014] As shown in drawing 1 , drawing 2 , and drawing 3 at the time of steady operation 
of an engine, with a feed pump 3, the fuel in a fuel tank 1 is a predetermined feed 
pressure, and is supplied to the feeding pump 4 through the fuel-supply path 2. With the 
case (time amovmt bx of drawing 3 ) where a fuel flows in the plunger room 7 of the 
feeding pump 4, and the plunger 6 going up, the solenoid 52 for inlet valves of the 
actuator 8 for inlet valves does not act by the case (cd) where the fuel in the plunger room 
7 flows backwards to the fuel-supply path 2 (un-energizing), but the feeding pump inlet 
valve 51 is located in a valve-opening location according to an operation of the spring 53 
for inlet valves. A plunger 6 descends according to an operation of the cam 5 for 
pressurization. The solenoid 63 for outlet valves of the actuator 9 for outlet valves does 
not act (un-energizing), but the feeding pump outlet valve 6 1 is located in a clausilium 
location according to an operation of the spring 62 for outlet valves. In this case, the 
pressure in the plunger room 7 is smaller than the pressure in the fiiel pressure 
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accumulator 10. 

[0015] Then, the fuel in the plunger room 7 is pressurized by the plunger 6 which goes up 
according to an operation of the cam 5 for pressurization (time amount d-e of drawing 3 ). 
In that case, the feeding pump inlet valve 51 of the actuator 8 for inlet valves is located in 
(energization) and a clausilium location according to an operation of the solenoid 52 for 
inlet valves. The solenoid 63 for outlet valves of the actuator 9 for outlet valves does not 
act (un -energizing), but the feeding pump outlet valve 61 is located in a clausilium 
location according to an operation of the spring 62 for outlet valves. In this case, the 
pressure in the plunger room 7 is smaller than the pressure in the fuel pressure 
accumulator 10. In addition, if the pressure in the plunger room 7 becomes larger than 
the pressure in the fuel-supply path 2 by the side of a feed pump 3 (feed pressure), even if 
it stops energization of the solenoid 52 for inlet valves, the feeding pump inlet valve 51 
continues being located in a clausilium location. 

[0016] By rise of a plunger 6, the pressure in the plunger room 7 will move the feeding 
pump outlet valve 61 of the actuator 9 for outlet valves to a valve -opening location in spite 
of the solenoid 63 for outlet valves not acting (un energizing), if it becomes the magnitude 
more than the pressure in the fuel pressure accumulator 10 (it is the sum of the pressure 
in the fuel pressure accumulator 10, and the pressure of the spring 62 for outlet valves 
strictly) (time amount e-a* of drawing 3 ), Consequently, the fuel in the plunger room 7 is 
supplied to the fuel pressure accumulator 10 by the plunger 6 which goes up according to 
an operation of the cam 5 for pressurization. The pressure in the plunger room 7 and the 
pressure in the fuel pressure accumulator 10 rise with a rise of a plunger 6. 
[0017] If a plunger 6 passes through a top dead center and shifts to a downward stroke 
(time amount a*"b* of drawing 3 ), the pressure in the plunger room 7 will decrease quickly. 
Therefore, the feeding pump outlet valve 61 of the actuator 9 for outlet valves moves to a 
clausilium location. So, the pressure in the fuel pressure accumulator 10 is maintained 
uniformly, without decreasing. In addition, if the pressure in the plunger room 7 decUnes 
with descent of a plunger 6 to a feed pressure (it is the sum of a feed pressure and the 
spring 53 for inlet valves strictly) (time amount b* of drawing 3 ), the feeding pump inlet 
valve 51 of the actuator 8 for inlet valves will move to a valve opening location according 
to an operation of the spring 53 for inlet valves. Consequently, the pressure in the plunger 
room 7 is maintained by the magnitude of a feed pressure. Then, even a non-illustrated 
injector is supplied through the injector path 11, and the fuel in the fuel pressure 
accumulator 10 is injected from an injector. (Time amount i* of drawing 3 ) . 
[0018] Then, the pressure accumulation type fuel injection equipment of this operation 
gestalt at the time of moderation operation of an engine is explained. Drawing 4 shows 
the switching condition of the energization condition of the pressure in the fuel pressure 
accumulator at the time of moderation operation of an engine, the pressure of the plunger 
interior of a room, the solenoid for inlet valves, and the solenoid for outlet valves, a 
feeding pump inlet valve, and a feeding pump outlet valve and the location (that is, cam 
lift) of a plunger, and relation with time amount. 

[0019] Since the lower one of the fuel pressure in the fuel pressure accumulator 10 needed 
after moderation at the time of moderation operation of an engine is good, to decrease the 
pressure in the fuel pressure accumulator 10 is desired. First, in case a plunger 6 goes up 
according to the operation of the cam 5 for pressurization before moderation initiation (at 
that is, the time of steady operation) (time amoimt d of drawing 4 ), (energization) and the 
feeding pump inlet valve 51 move to a clausilium location according to an operation of the 
solenoid 52 for inlet valves of the actuator 8 for inlet valves. It continues (time amount 
d g* of drawing 4 ) being located in a clausihum location as long as the magnitude of the 
pressure in the plunger room 7 is more than a feed pressure, even if the feeding pump 
inlet valve 51 stops energization of the solenoid 52 for inlet valves after that. 
[0020] (Energization) and the feeding pump outlet valve 61 are located in a valve opening 
location after an engine's moderation initiation (time amount a'-f of drawing 4 ) according 
to an operation of the solenoid 63 for outlet valves of the actuator 9 for outlet valves, the 
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solenoiH 52 for inlet valves of the actuator 8 for inlet valves - not acting (un -energizing) - 
as mentioned above, the feeding pump inlet valve 51 has been located in a clausilium 
location. A plunger 6 descends according to an operation of the cam 5 for pressurization. 
Consequently, the fuel in the fuel pressure accumulator 10 flows backwards even to the 
feeding pump 4 through the fuel supply path 2 and the feeding pump outlet valve 61, and 
the pressure in the fuel pressure accumulator 10 and the pressure in the plunger room 7 
decrease. That is, since the fuel in a fuel pressure accumulator was suddenly returned in 
the fuel tank through the reducing valve and the fuel return path in the conventional case, 
the pressure decreased rapidly, the fuel temperature rise and the viscosity down had 
occurred, but since the fuel in the fuel pressure accumulator 10 is first decompressed in 
the plunger room 7 in the case of this operation gestalt, a pressure decreases gradually. 
Consequently, a fuel temperature rise and a viscosity down do not occur, and the fall of 
the seal effectiveness does not take place, either. 

[0021] In addition, in time amount a' of drawing 4 - f , since the feeding pump inlet valve 
51 is closing the valve, and the feeding pump outlet valve 61 is opening and a plunger 6 is 
in a downward stroke further, the flow of the fuel which flows backwards in the plunger 
room 7 from the fuel pressure accumulator 10 will energize downward actuation of a 
plunger 6, i.e., rotation actuation of the cam 5 for pressurization. Consequently, an 
engine's fuel consumption can be raised. 

[0022] In the predetermined timing (time amount f of drawing 4 ) which ECU determined, 
a halt of energization of the solenoid 63 for outlet valves of the actuator 9 for outlet valves 
moves the feeding pump outlet valve 61 to a clausilitun location according to the operation 
of a fuel and the operation of the spring 62 for outlet valves which flow backwards in the 
plunger room 7 from the fuel pressure accumulator 10. Consequently, reduction of the 
pressure in the fuel pressure accumulator 10 stops. 

[0023] Then, since a plunger 6 descends according to an operation of the pressurization 
cam 5, the pressure in the plimger room 7 decreases (time amount f -g' of drawing 4 ). 
Then, if the pressure and feed pressure (it is the sum of a feed pressure and the spring 53 
for inlet valves strictly) in the plunger room 7 become equal (time amount g* of drawing 4 ), 
the feeding pump inlet valve 51 of the actuator 9 for inlet valves will move to a 
valve-opening location according to an operation of the spring 53 for inlet valves. In that 
case, since the feeding pump outlet valve 61 of the actuator 9 for outlet valves has the 
pressure larger than the pressure in the plunger room 7 in the fuel pressure accumulator 
10, it has been located in a clausilium location. A plunger 6 goes up according to an 
operation of the cam 5 for pressurization. Consequently, the fuel in the plunger room 7 is 
returned to a fuel tank 1 through the auxiliary path (not shown) which branched from the 
fuel-supply path 2 and the fuel supply path 2 by the side of a feed pump 3, 
[0024] Then, in the predetermined timing (time amount d' of drawing 4 ) which ECU 
while a plunger 6 goes up according to an operation of the pressurization cam 5 (time 
amount g'-d' of drawing 4 ) determined, (energization) and the feeding pump inlet valve 
51 move to a clausilium location according to an operation of the solenoid 52 for inlet 
valves of the actuator 8 for inlet valves. In that case, as well as the case where it mentions 
above since the pressure in the fuel pressure accumulator 10 is larger than the pressure 
in the plunger room 7, the feeding pump outlet valve 61 of the actuator 9 for outlet valves 
is located in a clausilium location. While a plunger 6 continues going up (time amount 
d'-a" of drawing 4 ), the pressure in the plunger room 7 rises until it becomes equal to the 
pressure in the fuel pressure accumulator 10. In addition, time amount d' mentioned 
above is determined by ECU based on the numeric value acquired by the pressure sensor 
so that the pressure in the fuel pressure accumulator 10 and the pressure in the plunger 
room 7 may become equal in time amount a." 

[0025] In case a plunger 6 passes through a top dead center (time amount a" of drawing 
4 ), in the plunger room 7, the fuel of sufficient amoimt for extent to which the pressure in 
the fuel pressure accumulator 10 and the pressure in the plimger room 7 become equal 
exists. Therefore, unlike the conventional case, the plunger 6 is energized with the fuel in 
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the plunger room 7 at the cam 5 side for pressurization. Consequently, the collision sound 
by a plunger and a cam contacting again further is not generated, either, without 
separating a plunger 6 from a cam according to inertia after top dead center passage at 
the time of high-speed rotation of the cam 5 for pressurization. 

[0026] If a plunger 6 passes through a top dead center and shifts to a downward stroke 
(time amount a"-r of drawing 4 ), (energization) and the feeding pump outlet valve 61 will 
move to a valve -opening location according to an operation of the solenoid 63 for outlet 
valves of the actuator 9 for outlet valves. In that case, since the magnitude of the pressure 
in the plunger room 7 is more than a feed pressure as mentioned above, the feeding pump 
inlet valve 51 is located in a clausilium location. Consequently, the fuel in the fuel 
pressure accumulator 10 flows backwards even to the feeding pump 4 through the 
fuel-supply path 2 and the feeding pump outlet valve 61, and the pressure in the fuel 
pressure accumulator 10 and the pressure in the plunger room 7 decrease, 
[0027] By repeating the above stroke, the pressure in the fuel pressure accumulator 10 
decreases to the pressure of desired magnitude. In addition, in this operation gestalt, by 
having made the feeding pump outlet valve 61 into the bidirectional valve, the 
conventional reducing valve which was required for the case and a conventional fuel 
return path can be eliminated, and a miniaturization and cost cut of equipment can be 
attained. 
[0028] 

[Effect of the Invention] Attaining a miniaturization and cost cut of equipment by 
eliminating a reducing valve and a fuel return path according to this invention, by 
utilizing effectively the energy which prevents the viscous fall of a fuel based on the rise of 
fuel temperature, and the fall of the seal effectiveness, and the fuel in a fuel pressure 
accumulator has, fuel consumption can be improved and generating of the collision sound 
of a plunger and a cam can be prevented further. 

[Brief Description of the Drawings] 

[Drawing l] It is the outline block diagram of 1 operation gestalt of the pressure 
accumulation type fuel injection equipment of this invention. 

[Drawing 2] It is the expanded sectional view of the feeding pump outlet valve of drawing 

1 . 

[Drawing 3] It is the drawing in which the switching condition of the energization 
condition of the pressure in the fuel pressure accumulator at the time of steady operation 
of an engine, the pressure of the plunger interior of a room, the solenoid for inlet valves, 
and the solenoid for outlet valves, a feeding pump inlet valve, and a feeding pump outlet 
valve and the location (that is, cam lift) of a plunger, and relation with time amount are 
shown. 

[Drawing 4] It is the drawing in which the switching condition of the energization 
condition of the pressure in the fuel pressure accumulator at the time of moderation 
operation of an engine, the pressure of the plunger interior of a room, the solenoid for 
inlet valves, and the solenoid for outlet valves, a feeding pump inlet valve, and a feeding 
pump outlet valve and the location (that is, cam lift) of a plimger, and relation with time 
amoxmt are shown. 

[Drawing 5] It is the outline block diagram of the conventional pressure accumulation 
type fuel injection equipment. 

[Description of Notations] 

2 - Fuel-supply path 
4 Feeding pump 

9 -■ Actuator for outlet valves 

10 Fuel pressure accumulator 
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[Drawing 2] 



[Drawing l] 




[Drawing 3] 
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#1 5 1 ti. mn<D&m^unu t^^v^^-^m i o 7 

1 0 65!)^y 7 hfc^, ECU»cJ;t)AP#ffly w-r K 

1 5.2*<®jK^n. ffiM^i^vT'Ap^ 1 5 1 irn^rnh 
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2 

y=f-x.^J<^i^\ 0 9<D:J<— ;H 6 1 f-x>yi'#^« 
:tal 6 2CDftffl{Cj;0. F^#ffiBtC{5i«-r-5o 

-f^yiP^mi 0 7(^eD&tiii. Bnwm^i 1 0 
rtOffyjJcOfe'h^Vo iSS. y^Vv'+^l 0 7F«3<Dff 

7 -r - 1 0 31iflOjKS3S«^&iia i o 2 

W-< F 1 5 2(Da«^f#±bTt.. ffijM'I^VT'AP^ 
1 5 U±. F^^fflBtcffiBL^ttSo 
Cooo 5] y^vi^-^ 1 0 6<o±#fi:<t»?. -f=7y'J 
i'Si 0 7rt(Dffi;^jA^ ^slstSKgiJi I Q^<r>m.ti m 
SBfca. <aSi|^Sffgi5l 1 OrtO£E;^i:^x-y^#ffltffe 

7'^x-y i'^ 1 0 ;l/ 1 6 U±. M^ffifiSTi^ 

Kj-rSo ^O^*. T'v^v'^^l 0 7rt<D*g$m> *Q 

aEffl;<7A 1 0 5<Dwm\ci:-ox±.n-r^y'7y'J^ i o 
etcif). jKSil^Sffijas 1 1 0ST«i^5n«o 

CO 0 0 63 T'^Vi?^ 1 0 6*'±?EAS^iijgUTT^ 
frmicmr-r ?>t. >- ^ l O ? rt<^)ffi:^j t±S3$ 
ttil^ii>t-«o ^(Dfcib. £Ej^j}?:/7'^x-yi'#l 0 90 

6 i{±r^#fi[fiST'^»-r5c ^nf*^. ^5i^ 

JtSnSo -fyyt?^ 1 O 6(DT^tc#oT. Zf=y 
>'i^^Sl 0 7|^co]E;tlA^7-<' — FEE (MSSfcti. 7^- 

-Fff^AP#ffl«fei 5 scoffi^jtoft) s-effiT-r 

AP^fflZi'^aX— ^ 1 Q%<OWmif-yfKU 
# 1 5 Hi, AP#ffl«fe 1 5 3Of^ffltcJ;0. 

smi 1 oF^oj^m. -ov'x^'^ai^i i i^^yu 
T^0^<DY>'-:^xtJ'^'*T«^*&?n. -ii/i^oL^^tf^ 

CO 0 0 7] aMoMi$Mte^Jcfei/>T. i^i^S 

wmsEmi 1 oi^©jig3^«. ig5EE#i 1 2%Bi#-r« 

il^rtcif). J^sl^MLfflSSl 1 3^:n-bTjgS)tst^V^ 1 

0 lST'M?ti-5o ^©ISm. J^il^SffiglJl 1 OrtOiE 

#1 0 9«a»lfci6#T-feS/'cii>fC. JiSSJl^tf EEgP 1 1 01^ 

(om^it. nmm.t^m^ i o 2 p^^mm\^xs^^-y:f 

1 oss.t;^;!^^^^' 1 0 1 ^T'Ksc:i:A^7?^^v^o 

c:coa©SEES<^5|sti«ltSBcDMfcLTt±. M^tf#r^ 

iP7 - 1 0 3 0 2 9^<m\cws.^nrc%o:>i)'^ib^o 

Co 0 0 8] 

C^B^A^^b J: d i:-r^RS] m 5 {c^-r»EE^^i|^ 
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(3) 



nmw- 1 0-3 1 8 060 



[0 0 0 9] HfmBpgs^sfcffi^x *ieB^ti. 
Co 0 1 0] 

Co 0 1 1] mmm i icmmomm^nmm^mn. 

3^»c<k-pT, mz.iiam.mfjL.m\t.nm^nx\^^^o =t<D 

t^^. m.m(oi^^mm^(Dtih.(D-mmuw^\cis^^x 



'd. V 'o 



Co 0 1 2] 

mmBm\c-o\.^xwmt^o 
Co 0 1 3] 0 Hi. ^^m(DmE.mmmM^m(o~ 

1 it±-<:/s^x^^a8S. 5 u±iEj||.i?vyAn#. 5 

2tiAP#ffiyuyi' 5 3t4AP#Pffltffe-efeSo 

02 S 1 OttlP^ffl7'^^iX-:Jfcoa;:^8lf®0-^ 
la2^Ct3^^T. 6 UiffJil.Ki/T'ajP^. 6 2t± 

ffiP^ffitJfe. 6 3«fflP#fflVU/^KT*fe5o 03 

CO 01 4] mm<D^'^mmmici3i.>x. mi. mzR 

^frhxsmm>y4imm-^n^o mm'^Bm^^yzr 
4<Dy^>i^-^m7 mcm^-r^m^ im3<Dmmb~- 
c) t±m-r^y^>iP^ eicj;:*)^ -fyyi^^mi^ 
(Dfmii\ )mmf^mm2-s.mm^^m^ (c~d) x 

a. AP#ffl7'i'^aLX-^8cDAP^fflVP7-YF5 

30 2 tif^ffi-^-r (^fffl«) . s^^^yyxaff 5 u±. a 

P#fflT^^a.x— ^9 0HlP#fflypy-YF6 3^'^ 
ffl-&-r (lfa«) . ffi32iJ}?>'ydiP#6 Hi, ffiP^ffi 

VS^l-M 7 F«3CDffi:^j«. mmSM I 0 

COO 1 5] l^VT. 7'5>2^-Vg7|^<Dj^mv inEE 

ffl* A 5 ©f^fflfc J; o T±#-r « yi^^ 6 <fc 0 ^ 

T^^aLX-:5r8<DffiM5j?vyAP#5 Hi. AP#ffl 

yixy'T F5 2<Df^ffi{<:j;»? , ^#ia«{cffia 
6 3af^ffi-&-r , sM^yyiiin^e at. 

tt}P#ffltffe 6 2 Of^fflfc i t) . J5#ffi»c&B-r-So 
^-Fffi) J;»3fe;^#<^^i:. AP#fflyU'/i'F5 

50 2<omm^w±i.xi>. EEm^yfxn^sm. 
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5 

[0 0 16] 7'^>>='-\' 6<D±^{C<t t). :7'^>'>'-\'S 
Jl^SEEgp 1 ort(Off:^;i:tlip#ffl«fe6 2(Dmijt(D 

ft) «±CD*#?{C:*;5fc (0 3 ONffa e ~ a ' ) . W 

offm y i^y -r h* 6 3 A^f^^ l ^ (if aa) ic t, *>7t)^ 

m.1 ^(O'tmxi.^ S0iIffl;^A5<Oftffl{i:<i;-pT±#-r^ 
y'?' y v^i' 6 <D±miC{^-:> T. ^-5- V-:^-^^ 7 fy(DS.ti 

mswrnsm 1 0 rt<?Dffi:fj«±s-rso 

[0 0 17] f^^yiy^ Qij^i.ft^^m&i^x'mnn 
icwnt^t m 3 comma- —b- ) . y^>>^^m 

f^ic^^T. zf'7yi'^rm.^ p^<Dmtii)'^y ■< —vs. cm 

S(OSM^^l/fKun5 1 a. AP^ffltffe 5 3 cof^ffl 
^7i^Offi/jt±:7-c-Kff®;*:#*fe:|iJ$^n«« i^l.^ 

Ts i^Sif^SjEaJi 0F«3<?)<gsm. -rvv^i^^ai^i i 

[0 0 1 8] i^^T. «MoiigE^|gi^k:fett«*||fiS 

uy-rKcDiiwttm ffiKi>i?v:/AP#RtfEEiii^:/y 
coo 1 9] «ig©iiSj^i£^fcfei,^T, wmkjiojim 

t^nSj^if^SffigPl 0|^O<^i[^ffi^tti£(/^'75r*^a^^fc 
JKil^SffigPl 0rtOffi;^^M^?-&S<ii:3f)^SSn 

i^Hd) tc. AP^ffiT^'^a.x-^fS^AP^ffly^ 

y-f K5 2CD^^ffl{Cj;>} . E2t.-}?:/7'AP# 5 

AP#fflypy-l'K5 20ji««:<f±LT€,^ :^ 
g' ) o 

[0 0 2 0] mm<nmm^¥m. (0 4 oi^^ a * ~ 

f ' ) . fiUP^fflT^^aX-^rgcDfflP^fflyUy-^' 

K6 3<Df^ffltc<tt) . ffiM>-}?:/yaiP#6 1 

«x Bg#iiiWcffiH^§, AP^fflZ^^dX— ^TSfiD 



(4) If gi¥ 1 0-3 1 8 060 

tf 

AP^fflyu'/f" K5 2«f^ML*V'' (#3^) 30^ ± 
aL/cJ:'5{i:, ffijU^KVT'AP^S Hi. gfl#ttB(cfe 
Sb/-c^*T'fc^o y^VS^-v6tt. Soaffl;«7i»5(Df'? 
ffltciOTI^-r-So ^©^m. lgti|^Sl£gi5 1 0F«3©«ai« 
A^ )^;^«^iim2 fcffii^>i?>ytHP#6 1 i:*:n-bT 
ffiaM>-}<>y4$T*jSftd^U i^SSlIgPl OrtcoE;^RC/ 

^y2^•v^7rt^cfe^^Tll^£E^nsfc:4&. EEtjti^mm^ 

[0 0 2 1] i^, m4<DmrSa' ~f ^c*5^,^T. mm 
# 6 1 >^)^r,i# LT t5 13 . stc:/'^ y v'-v 6 JiT^ff stc 

[002 2] ECU:?)^j*Sbfcfilf^®3'-r5y^" (04 
o^P^f ' ) {^:^3^^T> fflP^ffly'ii'^a.x— 9<Dffl 

p#ffly uy K 6 3 ©as*^#±-r « fc. JKJf^Sffas 

nmiii^^ 6 2 <oYfm t {c<t , jsii4?>'7'tHp# e i {± 

[0 0 2 3] 1mmi0L.5<D^m\CJ^K)-:f^Z/ 

•r« (04©i^iaf ' ~g' ) o ^i.^T. r^yi^^rm. 

7fH<DEE:f]ty^-]^S. mm^ii. >'-f-F]EfcAP 

g' ) X AP#ffi7'i7^ax-^9CDiE3^.i^yyAP# 
5 H±, AP#ffltffe5 3 0f^Wc<tt). §§#ffiWc^ 
Sl-rSo ^Om^. ffiP#ffl7^^aX-:Sr9<Dffil|jJ? 

y:/tfjp^6 1 a. mmwmm i o^<D&m''-f'yy^^ 

•^S7|^Offi;^jJ;Dt.;*:^(/^fci6{c. K#fi[«{cfiL«L 

7 ■1' - FJi?i/y 3 M<D^^«]^ai^ 2 msw^m^'m, 

[002 4] i^^,^T^ iraffi;«7A5<Df^fflfcJ:t5Ty^>' 
i^^Gii^^mt^m (S4cD^Hg' ~d' ) EC 
U*'^SLrcm^<D^f-Y5>'i^ (04<D^F^d' ) {Ct3 
</->T. AP^fflTi'^aX— ^8©AP#fflypy'r K 
5 2(Of^Wc<fcl9 (a«) . ffS^.i?yyAP#5 I{±. 

50 9<Offiii;J^yrfflP#6 U±. ±3^Lfc«^i:l^« 
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(5) 



1 0-3 1 8 06 0 



8 



6i)^±mi.mi>f^m (.m4(Dmmd' ~a" ) . 

[0 0 2 5] f'^yiy^Qtf-lM.^^mmr^W. (MA 
oTii)aJEffl;<jA5Wc#»?nTi.^^o ^<D)em, 1ms. 
[0 0 2 6] Zf^l/^J-^ 6 ;!}^±5E^^a®LTTmfS 

(a«) . jEjM>i<:/yaiP#6 h±. M^ffiMfci^i&t- 
[0 0 2 7] JW±ofTg^i^t3j§-r<ii:{c:J;»P. j^st^S 



70 



20 



30 



Co 0 2 8] 

3|^*W-5x^;l/4=«r#J?&tcSffl-r« d ^: fc J; o xmn 

C0®cDffl#JS:iiB^] 

[0 1 ] *%B^<^Sffi^i|^'«*f^B<D-^fi(SJg®0« 

CSS] aM<D^#Mi)K^{Ct3tt^. ^i|^SJ±a5rt«)ffi 
P^fflVUZ-rK^fflW^m ]Ei3i^-J?>:^AP#S.tfBE 

[04] «SiOM3^te(^fc;fett«, «l««ffiaPrtOffi 

p^ffivi^y-rKtoawmi. EB^jj^vrAP^S-tfffi 
)tijJ?:/yfflp#<DPfgF^«®s Rzff'7-yi^-v<o&.m (o 

[0 5] tiie3K<D»fiES<gS«i!itltSMOa«l&«lfiR0T?fe 

So 

[??F^<0»JW] 

2-j^ii^««&ai^ 

9- •mp^ffiTt^^o.x-^ 
1 0"ig5i^sffa5 



[0 2] 




^5- 



(6) 



^mW- 1 0-3 1 8 06 0 
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[05] 



[IS4] 



AD^ffl ON 

KJl/J-r^ OFF 

tbO^^ ON 

yU-Z-i'H OFF 





(51)lnt.CL« 

F 1 6 K 17/02 
17/04 



F I 

F 1 6 K 17/02 
17/04 
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